Calculation of droplet volumes
We use the following formula to calculate approximate volumes of droplets based on the duration time of droplet detection.
where W and H are the width and the height of microfluidic channel, respectively, and V is the velocity of flow. T is the time duration of measurement. We used W = 60 µm, H = 35 µm and V = 6.61 µm/ms, which is equivalent to 50 µL/hr.
The diameter of spherical droplet is expected to be around 55µm, which corresponds to 87pL, according to our observation of droplets with microscopy. We filter droplets so that only the droplets that belong to the distribution whose peak is around 87pL is included for the subsequent analyses.
Mathematical Model
We develop a simple ordinary differential equation (ODE) model of the incoherent feedfoward loop circuit based on the law of mass action and the Michaelis-Menten kinetics to predict the qualitative profiles of gene expression using numerical simulations. Let ( , , ) denote the concentrations of AraC, TetR and deGFP protein, respectively. We can model the temporal dynamics of these protein concentrations by the following ordinary differential equations (ODEs).
where 5 5 ( = 1,2,3) are the degradation and production rates of AraC, TetR and deGFP protein, respectively. Binding of the proteins to the promoter regions is fast compared to degradation and production of these proteins, and thus we assume Michaelis-Menten kinetics and define 5 ( = 1,2) as the Michaelis-Menten constant, at which concentration the promoter is half-maximally expressed. The concentrations of (input) DNA X, Y, Z are defined as 5 ( = 1,2,3), respectively.
In the numerical simulations, we used the parameter values in the following table. 
